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Peds Asthma Statistics 

 9 million children diagnosed with asthma 

 75% increase in prevalence from 1980-1994 

 160% increase in prevalence in children <5 yo 

 12.8 million missed school days annually 

 12.7 million physician office visits 

 5000 deaths annually (8-10/day in U.S.), ~40 per year in 
Utah. 

 1.9 million ER visits 

 Direct Health care costs >$11.5 billion 

 Indirect costs $4.6 billion 

AAAAI Asthma statistics slides 2006 

Gelfand Slides for Merck/ Medscape 



Too many people have asthma 

 1:12 (25 million, 8% have asthma) in 2009 

compared to 1:14 (7%) in 2001 

 10% kids, 8% adults – asthma 2009 

 17% African American kids w/ asthma 2009 

 51% asthmatic adults – asthma attack 

 57% asthmatic kids – asthma attack 2008 

 185 kids, 3262 adults died asthma 2007 

 



17 million have asthma –  

a serious allergic disease caused by inflammation of the lung airways.  

Between 1980 and 1998, reported cases of asthma doubled. 

The epidemic is 

most serious in 

children.   

Asthma cases 

rose 160% 

between 1980 

and 1998 in 

children ages 0-4. 



Why is there so much more asthma? 

 Leading theory is Hygiene Hypothesis – we are too clean and do not 
have enough exposure to bacteria/ virus, etc.  Diversity seems to be 
good. 

 

 What can I do to potentially reduce the risk of asthma in my kids? 

 Grow up on a farm with large animals. 

 Have a large family 

 Clean your kids pacifier in your mouth 

 

 Most of these risk factors are modestly viable options, what can be 
done? 

 Allergy shots, new homes for pets, identify early, no smoking, PEAK study 
failed but showed meds work. 
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What does not prevent asthma: PEAK showed early ICS do 

not alter the natural history of asthma. 

Aims: To determine if early tx 

with ICS could alter the 

course of asthma. 

Methods: ID high risk kids (API) 

then tx/ placebo and 

compare. 

Results: Kids did well on tx (Flut 

44 mcg 2p bid) but 

worsened off med.  No 

lasting effect of ICS on the 

natural history of the 

disease. 

 
NEJM 2006; 354:1985-1997. 



Maternal exposure to farm life 

decreases asthma risk (ORs) 

JACI 2006;117:817-23 



Pacifier cleaning & risk of allergy 

 Notably allergic group 

with 80% having one 

parent with allergy. 

 

 

 Pacifier cleaning 

practices 

Peds 2013;131:1-9 



Pacifier cleaning & risk of allergy 

Pacifier cleaning by 

parental sucking 

significantly decreased 

asthma/ eczema risk 

Vaginal birth + parental pacifier sucking worked even better 

Peds 2013;131:1-9 



Pacifier cleaning & risk of allergy 

Oral microbiota diversity 

Children whose 

parents sucked their 

child’s pacifier were 

less likely to get 

asthma (OR 0.12), 

eczema (OR 0.37).  

Vaginal delivery 

provided additional 

benefit. 

Peds 2013;131:1-9 



Raw farm milk protective against 

asthma/ atopy 

 No improvement with 

boiled milk & certainly 

not with pasteurized. 

 Asthma aOR 0.59 

 Atopy aOR 0.71 

 Hay fever aOR 0.51 

Note greatly increased diversity of 
bacteria/ yeast in raw milk. 

 
Results 

JACI 2011;128:766-73 

Not saying that we should all drink non-pasteurized farm milk as we do that for a reason 

but this does teach a concept that diversity in immune exposure matters. 



Epigenetics likely explains asthma inheritance & 

immunobiology of asthma. 

 

 More and more it appears epigenetics is the key to 
predicting asthma. 

1. No clear Mendelian inheritance patterns. 

2. 80% of asthma exacerbations triggered by infections of 
which 2/3 are rhinovirus (HRV) 

3. But HRV does not cause wheeze in all children nor does 
HRV & wheezing cause asthma in all children 

 

4. Study below that indicates that TT-SNPs expression at 
17q21 is varied with HRV infection but not by RSV and 
increases risk of asthma from OR 0.8 to 26.2. 

Jia, JACI 2012 

NEJM 2013;368:1398-1407 



Cat/ Dog allergy in US homes 
JACI 2004;114-111-7 

Cat/ dog 

allergy were 

found in 99.9 % 

100% of homes 

in the U.S. 



  

Ann Allergy Asthma Immunol. 2008;101:47–50. 



Do hypoallergenic pets exist? 

Dog/ cat allergen is in saliva, parotid and perianal glands primarily 

• Bathing can help as deposited on hair/ fur through licking, works better in dog 

and studies show minimum twice a week to help with allergy. 

• Modest benefit at best with bathing/ HEPA filters/ etc. 

 

Big picture if someone has an allergy to pets and asthma both, the only way to help control 

their asthma in regards to the pet allergy is: 1. getting rid of the pets, 2. increased 

medication: more ICS/ omalizumab (Xolair) or 3. allergy immunotherapy (allergy shots) and 

very rarely does anyone get rid of their pets (<10%). 



Dust mite in Colorado 
JACI 1995;96:473-9 



Dust mite in Colorado 

Swamp cooler – 

65% have dust mite 

A/C – 26% with dust 

mite & less 

JACI 1995;96:473-9 

So in Utah dust 

mite prevention 

measures not that 

important.  

Generally no 

swamp cooler = 

no dust mites 

unless someone 

really uses a 

humidifier. 

Dust mite covers, 

etc do not work 

that well anyway. 



Key Asthma/ Environmental ideas 

1. Minimal risk of dust mite 
in Utah –too dry. 

2. Humidifiers are not 
recommended (increase 
risk of dust mite/ mold). 

3. No such thing as a 
hypoallergenic cat/ dog. 

4. HEPA filters are 
generally unhelpful 
unless there is a dog/ cat 
in the home and then it 
makes sense in bedroom. 

 

4. Pollution (PM2.5 & 10) 
makes asthma worse & 
makes allergen more 
potent ( but no ↑ atopy). 

5. Tobacco/ THC smoke is 
bad for kids asthma no 
matter how you look at it.  
Lung function is lost faster 
here than any other. 

6. Like everything else, 
climate change will 
potentially make this 
worse. 

 

 

JACI 2012;129:240-6 

JACI 2012;129:228-31 



Asthma is expensive 

 Average $3300/ person/ year 

 $50.1 billion in US in 2007 

 40% uninsured cannot afford meds 

 11% insured cannot afford meds 

 Minimal generic meds (montelukast) 

 Patents are on molecules are 14 years 

 Patents on devices 50 years (asthma is both) 

 59% kids/ 33% adults missed work/ school 
in 2009 



QOL and peds asthma 

 504 children w/ parent in outpt peds asthma clinic 

 Assessed for QOL measures – 2 cohorts of 

asthmatics 

 1st – mean age 5.3 years 

 2nd – mean age 10.8 years 

 The only major predictor of poor QOL was how 

well controlled their asthma was (less OCS, ER/ 

urgent care visits the better QOL) 

 **Happy life in asthmatics = well controlled asthma 

Peds Pulm, 2013 



JACI 2003;111:1205-1211 



MRI Imaging – methacholine 

JACI 2003;111:1205-1211 



MRI imaging – Exercise challenge 

JACI 2003;111:1205-1211 



Asthma predictive index (API) 

Bacharier, JACI 2012 



JACI 2011;128:956-63 

PEAK study in 2007 showed that fluticasone 44mcg 2p 

bid with spacer worked but decreased growth velocity.  

This is the follow up. 

It appears age and size matters.   

 

If younger and smaller and likely higher 

relative ICS dose then more affect on 

height 





ICS affects height 

 Loss of growth velocity is likely permanent. 

 Loss of growth velocity is dose dependent 

 More ICS/ OCS more decrease in growth. 

 Earlier exposure to steroids, more growth loss 

 Ave 1.2cm (range <0.5cm to 4cm) 

 

 <100 mcg Mometasone ICS does not show decrease in 
height. 

 176mcg fluticasone (44mcg 2p BID) did lose 1cm 

 Less steroids, less loss of growth (use LABA, LTRA, PRN?) 



How to help parents get ICS vs OCS 

 I often teach parents my goal is to use as little drug 
as possible. 

 ICS daily decreases chance of exacerbation 

 Daily ICS uses less drug than PRN OCS 

 Flovent 44mcg 2p BID = 176mcg fluticasone/ day but 
MDIs/ DPIs poor effeciency so get 10%, ~20 mcg/day 

 OCS of Prednisilone 15/5, 1 tsp BID for 5 days = 
150mg of drug which = 150,000 mcg drug, all 
absorbed. 

 150,000mcg /20mcg = 7500 days of ICS to equal 
1 course of OCS.  Daily ICS is less med then PRN 
OCS. 



Air pollution & asthma/allergy 

 5-8% increase in ER visits from air pollution 

 Atlanta 1996 Olympics, decreased asthma ER 
visits/ hospitalizations with decreased pollution 

 Increased pollution = decreased lower lung growth 
in children 

 Increased ozone = increased potency & number of 
pollen 

 EPA estimates by 2020, costs of increased air 
pollution controls 65 billion, health costs saved 2 
trillion 

Li, JACI 2012 



JACI 2014 in press 

Prior study showed no affect on proximity to TRAP and AHR but done in 

adults. 

This study supports TRAP being harmful to pediatric lungs however. 



Step 4,5,6 patients in NHLBI guidelines are much more 

likely to exacerbate despite more aggressive therapy. 

JACI Pract 2014;2:193-200 

ICS/ LABA really seemed to help 



Question: Is daily azithromycin or montelukast or placebo 

better as an add-on agent to ICS/ LABA in severe Peds 

asthma (6-18 yo)? 

JACI 2008;122:1138-44 

Goal: NIH sponsored study, 200 peds asthmatics uncontrolled on combo 

therapy with ICS/ LABA and figure out best therapy as add on, azithro or 

montelukast. 







Conclusions 

1. As add-on agents to ICS/ LABA no difference 
between azithromycin or montelukast or placebo. 

2. Note, goal was to recruit 200 kids at 6 national 
pediatric asthma specialty centers across the 
country and only 55 kids enrolled. Why???? 

3. Once these kids got research level care for their 
asthma they were controlled and their asthma was 
too mild for the study!!!! 

4. If a child’s asthma is doing poorly: they are not 
taking their meds right or there is a pet/ smoker in 
the home most of the time. 



JACI 2011;128:983-8 

Another asthma questionnaire this time for kids 0-4 years old.   

 

I still think the NHLBI guidelines got it the best. 





J Med Internet Res 2013;15:e188 
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Most asthma questionaires assess only 

control (ACT, ATAQ, TRACK, etc)– this 

NIH funded/ NHLBI one assesses 

adherance disease control,trajectory, 

burden & risk. 

JACI 2014;2:186-92 







So what about Asthma Action Plans and peak flow 

meters???? 



JACI Pract 2014;2:65-9 



Normal Larynx Slide from Dale Gregore, MS, SLP 



Vocal fold ABDUCTION 

occurs during respiration 

Slide from Dale Gregore, MS, SLP 

 



Inspiratory cut-off, flattening of the 

inspiratory limb (curve) 

NORMAL VCD 

Slide from Dale Gregore, MS, SLP 



How do we test for VCD/ PVFM? 

 Ideally use the same trigger in the office to trigger 

symptoms and visualize it via rhinolaryngoscopy. 

 Glade plug-ins 

 Roofing tar 

 Hair spray, perfumes, etc. 

 Methacholine/ rhinolaryngoscopy 

 Exercise/ rhinolaryngoscopy 

 

 Once Diagnosed – teach breathing and refer to 

speech therapy 



Speech Therapy 

 Respiratory training 

 Low “diaphragmatic” breathing versus “high” clavicular 

thoracic  

 Rhythmic respiratory cycles 

 Use resistance exhale (draw attention away from 

larynx and extend exhale) 

 Prevention and coping strategies during episodes = 

Action Plan 

Slide from Dale Gregore, MS, SLP 



CASE DISCUSSION 

 14 year old female 

 Sports:  field hockey, soccer 

 Travel soccer U-17 team/ midfiled 

 Initial symptoms: „throat closes‟ ~5 minutes in to 

game; hand on throat; signals coach; pulled from 

game; 20 minute recovery: lying on sideline 

Slide from Dale Gregore, MS, SLP 



Case Discussion #2 

 14 year old female 

 Sports: cross country; basketball 

 Initial Symptoms: „throat closed‟ during CC trials; 

had to „drop out‟ 

 Secondary Symptoms: inspiratory stridor when 

wearing mouth guard/ basketball; felt „faint‟ 

 

Slide from Dale Gregore, MS, SLP 



Details of ROC Curve and sensitivity/ specificity of questions. 

Take home message: 

If GERD, dysphonia, no wheeze &/or throat 

tightness 

Triggered by: stress, exercise or odors. 

 

Likely VCD and less likely asthma. 



Rhinix – the first nasal filter 



Rhinix: somehow I don’t see this one  

Great pictures however 



Local honey compared to corn syrup & national honey made no difference in allergy. 



Treatment 

    . . . Valved Holding Chamber 

1. Insert the inhaler 
into the back piece 
of the chamber 

2. Shake, exhale, 
squirt, inhale 
slowly, hold 10 
seconds and then 
exhale slowly 

3. Clean your spacer 
initially and weekly, 
warm soapy water, 
rinse well, air dry 
only. 



Aerochamber with mask 

1. If using a mask, spend time getting the child 

used to it, seal it well over face, watch for 

flapper valve movement, generally 4-5 

breaths gets the best results. 

 

 



Conclusions: 

 There are incremental improvements in asthma each 

year. 

 Steroids have side effects: even ICS/ INS so 

minimize the dose by following NHLBI guided care. 

 Pollutions is BAD for asthma. 

 Early introduction of foods decreases risk of 

asthma/ allergic disease. 


